Lipofuscin accumulation in iris pigment epithelial cells exposed to photoreceptor outer segments.
Lipofuscin accumulates in retinal pigment epithelial (RPE) cells with increasing age in response to phagocytotic degradation of worn-out disks of photoreceptor outer segments (POS). This study investigates the ability of iris pigment epithelial (IPE) cells to ingest POS and compares the phagocytotic capacity of RPE and IPE cells by measuring their amounts of lipofuscin-specific autofluorescence.IPE and RPE cells were isolated from the same calf eyes. After growing to confluence, primary cultures from 15 eyes (69 wells) were exposed to bovine POS daily, or kept as controls. After 1, 2 and 3 weeks, respectively, the cellular amounts of lipofuscin were quantified by a computerized static cytofluorometer system (Nikon Microphot SA with a Nikon p102 photometer). Lipofuscin-specific fluorescence (550 nm barrier filter eliminating nonspecific autofluorescence) of 100 randomly selected individual cells from each well was measured. Electron microscopy revealed phagosomes (containing POS disk membranes) and lipofuscin-like inclusions in the cytoplasm of RPE and IPE cells. In both IPE and RPE cultures, the POS-challenged cells had significantly higher (P<0. 01) lipofuscin-specific fluorescence than the control cells. The fluorescence levels were higher in POS-challenged RPE cells as compared to IPE cells after 1 (P< 0.001), 2 (P<0.01) and 3 (P<0.001) weeks, respectively. The fluorescence level of POS-fed IPE cells at 3 weeks was 56% of that of RPE cells.IPE cells have the ability to phagocytose POS, resulting in an accumulation of lipofuscin intracellularly. The amount of lipofuscin was lower in IPE cells compared to RPE cells, probably reflecting the lower phagocytotic capacity of IPE.